PATENT ABSTRACTS OF JAPAN 



(11) Publication number : 08-166475 

(43) Date of publication of 25.06. 1 996 

application : 



(51)Int.Cl. 


G12B 5/00 






H01L 21/68 




i ■ - 

(2 1) Application 


07-075223 (71) 


- - - - -.. 

NIKON CORP 


number : 


Applicant : 




(22)Date of filing: 


31.03.1995 (72) Inventor : 


MAATEIN II RII 


r . , 

(30) Priority 






Priority 94 


Priority 01.04.1994 


Priority US 


number: 221375 date: 

1 ■ — ■ 


country : 



(54) POSITIONING DEVICE, ALIGNMENT DEVICE AND POSITIONING METHOD 
(57)Abstract: 

PURPOSE: To support an object and control the 
positioning so that the reaction force and the 
vibration caused by the motion of the object do 
not propagate to such an element as lens 
system. 

CONSTITUTION: A reaction frame 61 insulating 
the external vibration and that caused by the 
reaction force from an object stage 30 is 
provided. The object stage 30 moves in two 
directions. The reaction frame is provided by 
two followers. Cooperating direct drive force 
actuators are provided on the object stage and 
the followers and the object stage is positioned 
in the first and the second directions. The 
reaction frame is fixed to a base structure and 
the object stage is supported in the space 
independently of the reaction frame. The 
follower 72 has a pair of arms 74, 74' and 
moves in a pair of parallel planes wherein the 
center of gravity of the object stage. The 
positioning force of actuator driving means is controlled so that the vector sum of the 




♦moments of forces at the gravity center of the object stage becomes practically zero. 
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(57) [3S»] (SHEW) 

wen, fliMfcxf— i atf® 2 o»iftt*t> 

tttt&tl, *MMt»*r-ftt» Eftffl7U-At3fciL 
TSfiHD»C3a*«n*. »?7 2«, -M07-A7 
4, 7 4' **U WftKBXf— i;o«^J6*-»0 
TOfc¥ffi<D< : t : 'T'»rf §„ 7^^aX-^»^l5© 
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(a) Mre^-XttiStett&tttt&tifcEttffl^U- 
A*StrEflsffl7 U-A7-fe V7"'J 

(b) Wgi#lXx-i/(D^-XK«LTta»W{C» 

(c) «JIEKffffl7U-Ai:ttffl4LTjlW3««»X 
r- 5>*fl&8E*ttWWXf-- S>©"<-X*> 6 R»*5<^T 

10 

(d) WfBW^Xr-^StfMfBS^ffl^b-AZ 

■tr v 7 «j tc is o m 5 n, mie«»i!ix t - ->"fc<iBi* 

07**aI-*¥8i:*lliU 

[§B#JS2] 1 <D(2E»«>^S{cfel/^T, KJIB 20 

KmB7U-A7-fey7'Jtf, MieW^Xf— >"(c» 

[ffiXm 3 ] M$« l OffiBfti&BBtefc^T, wie 

oo«J:i7*-*****cfc*irafc**toBSW&B 

sa. 

c»*3i 4 ] m$a 1 ofin^ftSEtcfc^T, me 
* #® a<» Mettftttx r- i ^ ik 0 mt % ntmmu 

[UttNS] Sl3^4(DffiiSj*ii)SE(cfe^T> huIE 

[fill*® 6] »R«2©ffiBi*«>8fiK:43^T. ME 
*fft*SjXf— Steffi 0f\f»t&n/i: / >ft< fcfc 1 oOfgKj 

2O£07-A*«tiK.Tfci3, MfE2O©¥BB©ll0{C, fiU 

»»«9Xr— 7ti, SiO^iKo. Rtf, RSiO^foi: 



MiH^2o^fB]{cfcw©*pri!iT-*t), wta 

ttit^X-f-^fCilftU tuIEffiffllf S77*ax-£ 
?Sti> MtHWft^Xr-^StfMIE^ l Rtf^ 2 Oft 
KtfteRtt&tU WieW^XT-^MK^ l Rtf» 

mm. 

[*#B9] »*W8 0ffiHftl6«ellfc*l/^T» WIS 
7**-ax-*^gKi. MEWftHJXf— : y^MIBS^ 
ffl7b-A7-fe>7'J 2:on-?fWT«> '>&<fc&3 
5 E»i^7 9 =?■ a x- * *ff * 5 c i: % 

tf, fllfESf! 1 ©»lftKIWB»*«lXf— J: 
SfcRtt&tU tt«1-*7**»x-*#a©{ftB8W> 
ftlCjgH-fS, itIE*fft1%Xf—i/(DliWcfc^5^<D 

%W«i:-r«ttllttii>«IS. 
[is*a i i ] m$a i oottiBj*«>«Bte^^T, 

WIS 2 o©B»S!7 * f - a x- * J-Xfl-O IDGBttSIT * 
fal-MlOAl iMEWg*XT-->*£iuigE§5 2© 
tffllWBIW* «fc 3 tc, JiulEflgi^X 7— -Sic® K) tttf 
6tU tulEtSffi-ri.7^f-iX-^^|§(DffiB)*46^tc 

igB-r s> Miaw^x-f-i ^©a^tcfe^s^o*- 

[B*B12] BI#«8©ffiBi*i&£fifcfc^T, flu 

©Kilg7*f-AX-**B*., Cft&Bl&S!7*f-3. 
x-?o^o l fflti, MKfctfMfciXr— S>*iffi8E& l 
O^loJlcfcv^TffiB^L, fJIEiIi)^7^f-aX-^ 
€>?^©t? IIS, WiEJ*ft»xy-^*WE»2CD 
Sl^ltfe^TffiBtti&b, cti6tS» , r47d'^aX- 
^¥SOffiB46^fcSH-r5, XYXf->"iDlW;fe 

L^C a*W«fr*ffiB»5«>ttB. 
imam 1 3 ] 81^^ 8 <0ffiBiM>«Bfc*5^T, nu 
ISSiat>*S2c0ftil)?ti#^, »BSnfe2O07- 

WE^-O^ffiA^OMKffiB-r* 2Ot0¥ 
ff4¥BO*K:ffiB0TBftBIffi'P*SCi:%1tai:'r 

CII^S 1 4 ] M$* 1 3 Ofl[Btt*«BK*V>T, 
SUCWftKHXf- ^oB<C^» mtE#-0¥ffi©fte> 
**^»4, KiH-OTBBteBlftLrffiB-r*^*:*^* 
t-rsffiB»i6^Bo 

[W*^ 1 5 ] ffiB&»£Bte*3^T\ 

( a ) m 1 O^lfiJ, Rtf, "iS^ 1 <7>^fr(C#jK£&f 



(3) 
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(b) M2®l<D^lB](C*3^TO*Bji!)T*fe»)» huIE 

(c) mtmztoii^z^xn^mx^. tuie 

(d) ffiaett^Xr-v'', ttfic, flij-gemiRtf^ 

mi&^zco^fcfe-^Tia^fe-rsfcfecD, tan 

1 6 ] !fH*JS 1 5 ©fiffiftfeSffilCfc^T, 
M1E7 * x a x- * ^ S«iiutB»«{tix x- V t tSbfS&t 

immi 1 7 ] $tm® 1 6 ©taii^gBtc^T, 
w^m 1 8 ] m$m i 7 ©fausttfe^istcfc^T, 

MSB 2 oOl»S7^ai- * J-X^OMIBEilSIT ? 
fax-?(010tf, B5teW^Xx-^HfffB^2© 
^(6)tc»-rs J; o tc, mif1SW«i»Xx-^(cU>)^^ 

im&m 1 9 ] mxm i 5 ©{isfcifrgfitcfc^T, 30 

iX-^«iD 1 fitt, MEttft*Xr-S>*t<>IES 
*©3 50fe$-#»i, IflEWfttoXf— ->*%ME^2 

2 0 ] a?*® 1 5 <»tmm>mMicis^T, « 

InilESg 1 Stflg 2 ©»?&&-<?, HBSnfc 2 o©7 
-Afc^UTfctK -£©»¥©7-.Mi, *-©¥ 

»I0 2 1 ] 2 0 ©ffiBftfeSBfcfc^T, 

MIB&4 ©*»?«, '>&< fcfc 1 O(0ffi®)gp«^L 



*jt«tenfntetsu*c i:*«Bi:f *fflB 

j*#>SBo 

lffi#m 2 2 ] 2 0 <OffiE&A&£SK*5^T, 

cm#3 2 3 ] 1 5 ©ffiBttfcSKtfc^T. 
wa^xf—>*o^-xt, ^-x«it«cKtt5.nfc5 

W»r-^, Mf3*f^Xr—7©^-X*^H 
■**i^T, 3a9**fca©#8i:*«jU ewe* 
tK WtBttSM&Xx-^W^-X&tffljfBtti^XT- 

ftoT, llufSttS^Xx- ^©^-XRtfroffittftfclX 

Ht+ittLimtbim. 

[ff#JS2 4] 75-Y^yhSBlcfc^T, 

(a) B^W-rSXYXr— >*t, 

(b) MffiXYXr-^XYXf— ^*©^-Xfre> 

(c) MKXYXr-i/'tD^-XtfittSLf;:, Sff 
ffl7 U-A©^-X±{C^$tlfcS^ffl7 U-A** 
f 5£ftffl7P-A7-b>7'J t*ffi%, 

(d) Mf2Sftffl7b-A7-tr>7';ti, StitUTSI 
f|i5Jfi6& X mm^RXSniL UT»pJfi6& Y 

fciWExflewFtt, x^i^tcsijoi^T'S'?, sfc, M 
BEWfl 7 u- a tc Mm*imici& k> mt tmm y m 

?tt, Y??|6jtcSiljBlggT*^0, 

( e ) SWBXflM&yfttf Yttii?0-»tt. < t 
fe2O0BBSnft7-A*#U MIBX^ii^RtfY 
«?OfW«> '>4< fcfc 1 -D<D7-L^LXiS 
0, 

aK75-fy>h«HttSlc, 

( f ) miSBX Y Xr-: S>fcMI2«(£l&*©lffl»clHB5 

(g) HufB7*xaX-*#|=8tt, WES^ofiaB 1 
©7-AtcKltP.nfc|g»gp^Sig#Si:, ^-nicwt 
TMS2X YXr-SHcBtt&fu A9SESn^^R¥S 
fcBtttTWEXYXf— ^*ffl«*ii)"r*, Sil^S 

fiuEXYX-f- ->*0^-X, Rtf, HugBXYXf— >* 

Razors* *a»a»&*ais*u cntc* 

lufBX YXf— ^O^-XStftfllBX YXf->"0 
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iSttSnfciffiE 1 o©7-Att, fli-©¥ffifcfc^T2E 
^Xt*WFfttfYtJM(rF©&$--#lC 

<Dmiamw-<D¥mwiSLMt s 2 o©a>£ l/ctoc 

[89*91 2 6 ] H3jR5i 25©77^^yf ttHlc*^ 
T, MElo©t£»?©MK-W©7-AfcKtt&tt;6 10 

«*«*, K»(i-r?.ggiE()±35SI5^#gOfji[i?i , i*i6^(cie 
H"f 5, fiUEXYXf— 

(a) EfM7U-2»*"<-X±?ffiHftii>-r*I8 

(b) «ft*j*»«»^r-s;±TS«p'r*iaa, 20 

(c) ffieftfefr*, MSeS^ffl7U-Ai:«ffi4L 

(d) WE«ftHi^r-^fc«JI5Rffffl7U-Ai:0 
IIUtC7j*itip^, IWffiWftDJXr-: i*S:£IHI±©'>*< 

©^-x^asiif *ie t *«* « c t *«pa t -r 5 ffl 

iEBHcJ^T, ®l<D^(p)SD : l35 2CD^[6j{ciIilj^-rc:t 

( a ) iifj3Bftg*Xr --7*£IBKc£*rf SlSi:, 

(b) W8E«*»iXf— ^fcWESlOfleft^fcOM 

\z-h*mzx. ««E«ft*xf— s;*wi2» 1 ©£isj«c 

fc^T©#Wr£I®.i:, 

( c ) ffiiettttftx r- v t Butem 2 ©«? t ©Rg 
fe^T©#Mrr?>i?ifc, 40 

(d) fii}fBgS2©#|6]fC*5^T©#, lO, MIES? 2 
©flMft^fcttJSjftLT, iiuKSgl ©«?£«) LT, 

(e) MES 1 O^lfiUcfe^TO*, AO. WES- 

[ii*® 2 9 ] tmm 1 ottiftiwiiicfe^T, m 
jiew&^x f - i: mnzmm 7 u- a t <oi!ii-etmse7' 
f^ax-*#a*«»)#W"j-*¥a*fli*. east)!* so 



[lffl*55 3 0 ] IM$M 1 5 <Offlffia«>»IBK*l/^T, 
fiJEttftfcXr- S? t (WIB«S6WF ©R§?-HufB7 * f- 

[fit*® 3 1 ] If*® 2 4 ©ffiBftfcSMfcfc^T, 

mm x Yxr-y't Huta^ift? t ©hit huib7 » a 

35&±T*flr £©£fofc i9 o T>«rtE& x f-^St 

(a) W8E^-X7*U-h%SaLI:fc3£»1-*ft«)© 
a?l©S^7-fe>7'Ji: > 

(b) WIEffiJ6©#fofc»oTtWIE^^I£ftXT- 
S>tC> tt«A?r#A5fcl6©7^^iX-^7-fey7'J 

^^nX-^-trX/Utf, (i) IjuIEjI 
SiPlftg'ScXT- S>fcW 0 tttt e»nTtuI2§T^©7?(p]fcii 

»**cfc©T**fflwi£a«a&»» ri;, do m 

8Sa»Blfieaxr-^©aHK:fflB-r*ffi!lft»*ll« 

u (Hi) mmm%%.tfm?m®ffi<D~m\ woi> 

i-'vh^U Sfc. tuie»g|5St/Bul2lgf)g|5©ffi 

( c ) SufSlgifigP^HijfB^ 1 ©£&7-b V7 'J t 
S:bTtijieafi8©±fi:S}f U ctifcJ;0, WIH3^;I/ 

xx -y h t liuns^Mx- y h t<Dmm-&v** -J-?* 

^2©3£jf7-b>7'J^tlxi.iii:^!tfS!i: 

HwSRipi 3 3 ] 3 2 ©tft«ffiB2j*l6^ll{Cfei/> 

T, WId7^f-aX-^7-b>7U©BuIB|gilg|5A\ W 

[^©pffl^ilKW] 
[0001] 

sr>*7v-<^yhL, ^©ss5r, ^ni#©S7ast>* 
[0002] 

K£*©««] vi'»nijyy57««»cfieffl«n*a 

*atBK*l^TttHR»c, S'Jli©X^-Y K7-b>7'J, 
Rt>\ Y^>f K7-b>7'J *tB^.S X Y if 4 K*^fflV>6 
nTfet), -75f©^F7H2>7UA\ flWTCMW K7 
■b V7 'J ©±(cJIKpr^{c|5 5 fttt&tiT^S. JtEXf 
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4 YT*LV-7V<rmW,t\^ SI^I-AXf-^ 

Rtfi/^-f*;i/ grume) *fla-r*asicBa&B? 

[0 0 0 3] #H«rfflFB5. 12 0, 0 3^ (Van 
E n g e 1 e n e t a 1 . ) ti, Jt^'J V ^77 

ffiBfttt&Bfi, n-Uyy*fttfl»EE3JfX«»*ffli^ 
TV3„ 

[0004]*»S4, 9 5 2, 8 5 8*1(3:. 

^w-v/'i:, wxf—vt* mmmmzntcm 

7x?-3'£0B<cRt*&tiSft7??ax-*$jgto 
T. ±13*/ 'J ->-y i'Xf— ^*SH±»c^L(aBi* 

YXf->'tf. X7U-AfcBl?>{*tt&ft, Hits ±ffi 
y -7*v*Xr- Vt>\ ±EY71'-Afr&gn*B 
I^TSftSftTV**. 
[0 0 0 5] 

£xw>©#&8aB±©*FU*7XFfcBft2:ft?> 
[0006] 

[H«*»l*-r*fcJ&©#8] $%HB©£B«, ttftft 

tnmaTsT- v t com KWMwwmi ic bm tntt^ 

Rftffl7U-At. ±IE»Btt*\ ±ERWB7U-A 

i: «»i LT^im fc^^-r -1. re vxo^m t s ttsmx t 
7RtfRm87U-2»fc|Stt c,n, wBwxf— s>* 
ffiBftfc^afci&O-ttfcftoTtgSBU 7J£5g£f;|> 
m!l»S7**aX-if#Ki;*ili** 0 *fg*X7— 7 40 
ti. Z»fllcfc^TliSHK3a9Sftfc«»"e, fiftS© 

faRt>* ytj [SKcaniarf s x y x^-^sifig-rs c t # 

[0 0 0 7] *«WOj»*Wft«fa«, ffiB^A 

Rt;»«fes-rs7-b>7y*ffi«-r5ctT*fe»). c 

<D7-b77ytt, JtftttXtt^x-^OXx-^O^ff 
ffiB&feBfilfcHJfifc U *©RK, Sf^ffl*» 
'tftXr — V-fr 6 ±32X7— -7RO* U VX&fc £il £ it 
ZffiW)*, 'PK^&VmmiCs ffi«>T'>a<U |B3H$ so 
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[0 0 0 8] *«W©BiJO#afcJ:ft»f, XYXr—7 
fflOfflBi*»»ffiRtf(ftBtt«)*B*^l«Sft, ±IBX 
YXT-:7{i. tt£LT«f|im&XftlS?Rtfffi&L 

Tffl»nrfiiaY«a»?, Mmc ±sexYxx—7£:& 

fl6B?4:OHKHW6ftTtt»r*, BflS©7j77^ 
aI-**iiT6v. CtltCj;?). t^-fft©»?© 
Mt,. flW©«8^©BBl*¥#U*^J:3K:aSft 

[0 0 0 9] *5Sfl©9J©1$a»«:J:fttf, '>&< tfe 1 
0©WlC-«07-AAW5n, &>!r©7-A 
fi. IBi!lg|5#«r*bTfet). ±E7-A«\ ttfe^Xr 

7©M&©±#RtrF:mclHH£ft;fc¥EtctftBL 
T, R¥ffi©*T?a8K|BJffi-e**. 

[0 0 10] ^ftWOSUOlfmtc^tltf. ±E#f Fix 
XXr— 7«. '>&< 3OC0Bi)ScD7j7^^a.X 
-*%4i„*T:fc!). cn6T>?ai-J02O8, X 
TjlRlRtfYTJlPlO-^fcffiKiL. 3!3©7?^x-;$r 
Its X73ftRtfY7jft©ffi7j«cS8frf£o #?£W©»3: 
tV^fifi0lj(C«tntf. tf-YFUXXT— 7tt, XYXt 
-7fcRfM37U-A7-fe77y i©BK, 
40©ili)S|77^aX-^?r(i^, #«C7^iI 
XYXr—7tcl8tf6)ftS»SP**«r*bTl3 
t>. cftteit), -JtOXBHaJft^ XYXr— 7=6 

x*iftte»Liifc»jw-rs!9»j**fcL, -*f 

© Y gKfjgfllW. XYXf- 7£ Y 7J AicBtt L SfliM 

ft ttA?sBnaftf©ttBttft£jSH 

f£>. X YXx-v'OIl'L^Cfe^STJfD^-^yFcD^ 
*F;1W. *R«fc:-lfnfi:$L<4.8J:3fc, #f/£S 

ft. ffifi»«>sft, *j»*n*. 
[001 1] *%wco®mRiKthmts ±w*mc-zm 

[0 0 12] 

L*W\ *VKl/XX7-: 7«. Jt^%IEfil»CfflB^ 

*»Wtt, fX-/^I<D* h U-7X h KRy£$n*« 
fcUVXft'JBtt-rSRBfcfc^Ts 7X-A*77-f^ 

yh-rsfcftovi'^Dy v^77SB©JBffi©jif$L 
lis x^isixttY^o-^ri^K^tjaftBrffift, jffw 

F UX^ft X r- -7 fc L, T f ijffl f S C t WT' t%t>\ 

xfrnofftL^mmtts ixncumti^ fux 
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[0 0 13] mm, «pfcHmMB5*#Bil-f*4:» ± 

1 3i:*B*s*HJvy57BBi oa^trtv 
t, K7>7'LMP*SB , fs*P3ffi»EMi:*Ba.s 

BBTOl 4«xt^S, 4«, MX©igJ© 

ftBaw-rsfcftojiytuvxc Li:*«*T^*. vx 

* R£ffi&-f £vx?*;l/?"R S Ti)\ Jg&tt^BH 1 10 
6©ttBPL©±£KB!Wtt&4VC^S. MfSPL 

[0 0 14] ffltt7n.y**ftfe5fiBRlR7n.)/*2 
2rt\ 7-A1 8te*9tt<*$K«BfcKtt&n"tV 

ktfT-£5„ #g^Xf-:V*->r&fc>-£7x-/\Xf- 'J 20 
©^-X2 8tf, ST-T-5.7o-y^2 2, gTf-SA- 

2 6, &t>\ zk¥^-2 7 tc J; oT, 1 8*>63£ 

[0 0 15] H571SH 7 «#HW*1:, StftXT- 

(7x-m) XYXf-73 0fc, Sffl7l/-A7-b 
>7'J 6 0 k^e^T^So Oti, 
-h7U-h3 2*BS.T*it>, CCtftf-hTV- b 30 
©±{C&, 1 2^^ (3 0 4. 8 mm) 7x-/n©$P 
?*X-A3 4tf^?nT^5„ 7b-h3 2te, Z 
*BHi-r*J:3K, t&fetS, MB. tt£&tf£j£«H 
Sp-rs <fc 9 icMiti c k©T*t JHffi*ES!©a« 
WS3 6(aoT, tt&^Xf --7©^-X 2 8 ©±75 

[0 0 16] XYXf- >*3 Otigfc, BBSOBlfc 

- * ©to* «*«ai3'&¥afr 5 # shafts* t B* « 

TfcO, COg^ti, 7x-/n£, %¥SB1 6©U> 
XlCTvJ 7x-M©gffi©* KUi^X h 
*BJtrsfcft©«*IEWc<&Bifc»-f S. H^O*» 
fljKfcl^Ttt, B»Wft«[^¥Stt, XYXf— 73 0 

2X, 4 2X' ©&£-«© XggiE/jEHSttk, XYXf- 
73 0*Y7?fitcfe^T(M&fe-r3fc«>©, Bi^f" 
;H4Y> 4 4Y' ©&nt-tt©YBijgP**i:fre>JS£ 
ft?B*ft«. 5mTl7U-A7-b77D 6 o©±©eaiM 
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[0 0 17] XYXf -7 3 0«, -ft© U— 9*55- 
3 8X, 3 8 Y*rB*T*5*K ±IBb--9 , 55-3 8X 
b— ifJHftT* 3HKB 9 2 ©-*t© U— »f J«6 4 0 
A/4 OA' fc»LT»ftU Sfc, ±EU-1f5 5- 

3 8 Ytt, ±IBT)$tf^«©-W©U— 9%B4 0B/ 

4 0 B' KfcfUTKlftU BBtt^tttB 1 6 ©BMP L 
OTS»fc**Hfi57-RMXKttLT. ±IBXYX 
f - 7©J£SI& X Y tifi*ftS tmotJBf « . 

[0 0 18] B8St/09«r#^-r-5k, Sftffl7U- 
A7-fe77'J 6 0 «, *«0-9-*-h*Xh6 2*^-r 
*Efl*ffl7U-A6 l*B*Tfc»>. ±E-9-#-h#X 
Mi, C©^*-MtfXhfc*t*$3Xf-: 7fc©BKfi 

xtcKo^itenTi/^o 

[0 0 19] Sftffl7U-A6 ltt, ^-h*^F6 
2©H"PX73|o)fC#ft-rSS7^-h 6 4 X, 6 4 X' 

66Y, 66Y' kWn>5, fl57V-h6 4-6 
6©F«jffl!J£tt, BB©S^ffl7U-A©U-;l/6 7-6 
9fc<fct>*6 7' -6 9' *Wt5n, X»?7 2Stf 
YftlHF8 2*3a$t/CBrtLT^*. ®7U-h6 4 
XOrtBttt. ±7j©ft»J^#V FU-/1/6 7, Rtf, 
T7J©»?^Fb-;l/6 8 (HSHi-f) tfRtt&ft 
T*5t>, KfcffflflOffiTV- h 6 4 X" ©rtffl«Cfi> ± 

-Hmsy-n^wm^is-fvv-^&T ,6 8' 

StlTV*. ^©®7l^-h6 6Y, 6 6Y' ©flflW 
ffifcti, tf-Y Kb-;l/6 7, 6 8 (OWZ'^Wz ftfcBBiS 
£*lfc, »-©^KU-;l/6 9, 6 9* ^-5-n^nB 

[0 0 2 0] XttB^tt, BIIS^tl/c-»©7-A7 
4, 7 4' *B*T«0, cne.7-A©-4Sg|5«, B 
*t7 6{CHSStlT(/^5o mmhvvtl 8, 78' 

(B5BB) ©BSBSSBB*', 7-A7 4, 7 4' fc 

^n^nB^sn, xYxf—^©Bij)SB4 2x, 4 

2X' kttBf*J:5KftSnT^*. B^OBttBt 
fcl/^Tfi, XYXf— 7©±©»S^4 2X, 4 2 

x' Basa^^kLT^nrva©-?, X»? 

7 2©±©Bifth5'y^ti, «E©JgB%IKoT^«o 
X, flK9rBB«BB$^ 3-<;l'*XB»?0±»cfc5 
it, BH^XYXr- '7©±»tB^SCkfPtS. X 
YXf-^, X&tfYTjlRlfCBIIl^nSBt, U— 9* 
T»ll«fi9 2tt, XYXf— 7©^©frLV>ffiB«-B 

Bttc^tuL, faiaMffi (xsbob) ^fg^-r^o bi 

0*#Bl/T»»cBBK:»W* - *J:5te, *Xh7"Pt 
(CPU) 9 6fcM»sns-9--!KS©fflB|iJBS 
i!9 4AV T8WH-BB9 2^6©(ftBBBKJ6l;T, X 
W?7 2RtfY«!»?8 2©ffiB*«»b, Biftn'T 
/H2X. 4 2X' th77^74> 7 4' k©P^^« 
«W-£-f£Ci:&<, XYXf — 73 OtCiitif-rSo 
[0 0 2 1] XB»?7 2*Sffffl7U-i»6 1 K&B 
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7 4' £QjJgg|5[;L 6 9 ©±(C^o 

TUP^tt, 7-A7 4, 7 4' <D£»flW©4»i, B5 
7V~h6 6Y' t|?lfjg-r5U-^6 9' }C*oTV> 
*o XM?7 2^gft^f /cfetc, »jgW7 7tf, « 
M7 6<D±l,cm}t>tl. S^ffl7U-A^K6 9 fct& 
ffllLT, XYXx-^X^fcWLTil^-r^^lPl 
IC, »f 7 XYX-r-^3 OT'IEHI*$iJ 

litt, XY^r-^3 0i@tcti, IES8?fc*i&g«:fc 10 

^*W***Htt*li\ lot, iiM7 7», 
^Cfc-aTHKSn**^ RO\ XffiW7 2(C« 

[0 0 2 2] XflfWf 7 2fc|B|ttK. YS6KHF8 2tt, 

8 4' *{fH*.T*5»K <:ne.7-A(4, Yffil&gBfcU 4 20 
Y> 4 4Y' tKJftfS 8s 8 8' £#LT 

VS. Y»^ 8 2<D7-L8 4, 8 4' tt N SiJ<«?<D;tf 
-f KU-;l/©±T5grt«tl5o 7-A8 4<DW4SSPtt, 
±#<9U-;l/6 7, 6 7' ©±lcSoTSgrtSft, * 
fc, 7-A8 4' ©W4Wi, T75CDU—/P6 8, 6 
8' <D±T'lgrt£tt3„ llH8 7lt Yft®l?8 2 
«8 6lcW5)tl, Yfflf8 2%> ffi7U-h6 
6 Y t 6 6 Y* t<0mr\ #4 K 6 7 . 6 7' , Rt>\ 
6 8, 6 8" KftoT, XYXf— ^OY^TlRlfcB^-r 

a^isuciifr-f,, 30 
[0023] H9fcjafcfi<5v*\j:3»c* xa? 7 2 

©7-^7 4, 7 4' Mffi»7 6' tt«T, ZWlSfc 

BSE"r*ra-o¥ffictevTiBiB«n, hk. xyxt 

BSKiK'WftLT^S. COiilKfc^Ta, &*©IB 
f)3-r;l/4 2 X, 4 2 X' frZOWffl-tlii. 7-1*7 
4, 7 4' OJSSK^ft^ftftH^lfiKCffiKo Lfrbft 
Y^SKl?8 2<D7-A8 4, 8 4' ZW&iltC 

U^fiSflfflCfc^Ttt, flW*86tt, 7-A8 4* 
tyT^<D¥ifiicDff (cfe 5 > X^— tf7"n 7^86' ii\ 
7- A 8 4Mltt8 6<D®^»)^9 4ffig|5<Diatc&E 
U 7-A8 4, 8 4' £*tt^tt©W&¥ffi»CPSfi 
l/CI^S. X^Kl^? 2 tlRltKtc, £4<D«»3-OM 
4Y, 4 4Y' *>€>vDffi$J*ltt, 7-i>8 4, 8 4' © 
SS(Cffi-5 75'|pI(cii< < , Sfc, JEl&n-i'/M 4 Y (4 4 
Y' ) tmhYvvtB 8 (8 8' ) t<DB9T% X^TIrJ 
RtfZ^iancBr^O^+v^^Stu tfl'KUX© so 
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[0 0 2 4] *SM!03ff-r Kl/XXf-v 7 , RU\ fiffi 
tttWH©EflUB7 W-i»jW«rr*IRK:tt, XYXx- 
S>3 0#, TWH«ll9 2lcj:oT«II«nfc, S»U 

>Xfc»r4awffiBKfflHj*tosn» xyxt->*3 

Ott, WMY^'y'Pl 8, 7 8* , 8 8, 8 8' ©tSfig 
{C«fc?>iEilS^e)liij=i^yl/4 2 X, 4 2X' , 44 
Y, 4 4Y' #IIBSnfc#flrr£«l«fc*oTs W 
l»f-^-X2 8fr5. Z#|6UC£#2ft3o 
XYXr-^3 0i:R*fW87U-.k6 1 fcOBStctt, 8 

ot, XYXf— ^0{etB{C^SP5r^*5iSK, JB5V ( 

ftSBti, fc»LfcffiB1t«*3Vhn-5-f&fc5f|iiJ 
»ttB^»)» KfWSBte, XYXr-f*3 0Oll 

So 

[0 0 2 5] T$H-«B9 2frP><DXYXr-S*0ffiB 
a, Wl'ftf. fij[Bm«ISKt9 4A>&, iSS 
W3'f;H2X > 4 2X' , 4 4Y, 4 4Y' (CiS 
6tl, XYXf-: 5>*«U^ffiB©flM'\Bir*-*. X 
YXf-^OilS, =F#&HKfi9 2RtfffiB-trytf9 
8X, 98Y (01O#j8D tCioT^JtnSn, XfiEf) 
? 7 2RtfYttKl*8 2ti„ *ft*WB»»tf7 7. 8 

7ti-3T»?n, xYxx-vHcii^-rso 01 o 

{c^-T<t3tCx ffi®-feV9-9 8Xfi, XYXr— >*3 0 
tX^®)?7 2 fcO|ffl(0Y*|ftO|HIHoa£»*«»lb, 

So iaBWS3I^B9 4tt, T)$tt^B9 2*»6©X(tt 
fi, Mtft, ffiB-b>1f9 8X3!«»60€#fca^t, IE 
«S|5»7 7fc:Birt-*ajE4«IIWi^*«4-r*. 
[0 0 2 6] (flB-try-9-9 8 Ytt, XYXr— >* 

3 0 t Y»?8 2 fcOBB<0X^lRlOHPlO«»*«M0 

7A\ T»W«B9 2A^60Yffififl5lB«, MtffC, fit 

[0 0 2 7] 3-ftKffliEtt3-ftH**8«*^ttl* 

■T^t)^, ±fB ; 6-^*ftt, XYX-r-^OSe^lMl© 
ffiB*BK-r*Ci:*^**. U— «f3te»4 0A/4 0 
A' Rt>*4 0B/4 0B' ©-#XteS2rfr£><Dr--* 
A\ 3-ftKi»48*»4fci&»tfiyH«n* 0 U-lfJlfiB 

4 OA, 4 OA* feS^fi4 0B, 4 0B' «rfflt/^ci»J 

[0 0 2 8]*fg^«, XY*-CH*ffl^ftlI*J:5 
t, *Dffl»fcXYXf-S>©ffifi»i&»fi££3!fT-r* 

cfc^prmt-rs,, xyx-t-: ^»<BK<fer*s/j 
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[0 0 2 9] *f8Wfix Jtf-f KSttSXf-S^CJti&b 
T, jEa*X*r*KXU:Y#*K*£<^i:«-*\ W 
Sffctf-l' Ftf&l^©T\ -7X-/\©XYXf-v>©»® 
& SIl&SCT R t/SHfljS (OWiiWM.'P't Z> „ X YipMSUCfctt 
ZV-T^-fHDtltfs ^x-^Xf-S/'KffigftJl 

So 10 

[0 0 3 0] XYiJr.Tt-^frC.O^ttST^ flgW 

[0 0 3 1] iti,HC5ii:^{CffliLTtiS^?.nMo^ii-r 
f 72> 8 2 tXYXf- ->*3 0t<OfacD^*.y^U 
U n-Ol/fcflfrSfflft h 5 fc ©fa©™***) 1 mm 

*»> aa»i?oi/>^**«iit» $x- 20 

V\ -£©»^©7-A£ft!!fi©»?©7- 
A©±#atfT:fr{cRiSl-f 3£ N X YXf~>*©M<L>ic 
fctts:*)©*-*:/^©^:? h;l/fp«, t&f!T&raigfl 

[0 0 3 2] X YXf-: ¥ £&m¥X7—i> kOISK. 
te> Ctl6Xr-s;offl»CX, Y, Xtt0©iSfiT?JB 

«U , ?X-/N(DXf—5/*Cit$gg^^#^4^'5Ci:% so 
< , «8HrT 5 7 U- A £ % 0 ffrtf 5 c k T £ 5 . 

tt. X YXf— ^RtftftlB}t#«B«»»*SWftt^ 

[0 0 3 3] tti^A^ (/^-Ttl^©20©Xffiil3^;Ufc 
^•f 2 OCD Y|gffll3'(';l/i:©RflT*IIS§SttC^^ii 

[0034] wsoffl»tc»tTti, «fltfj*siroffl 

ftXYXf->*(C^5fcM, 7^f-aX-^-T4b 
■BI»JMSd7-byru<0«i!lEJR4 2 X/4 2 X' X*i 
4 2Y/4 2Y* X75faX«Y7?lRl»;:*3ttSXf-- 

«fW*CfctfT?** (HI OW o 
[0 03 5] *mMm<D®'&<Dm.Wt UT, 0 4 Sr^jg 

£ 3 K » X Y Xf - S> 3 0 (±, gftft ffl h R JH3S 
^E^-h^-r^^WS3 6tc<fcoT, Xf-i so 
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-X 2 8 ©¥tIT'R)#fcgE (X-Y¥EfcW&) © 

±tcsi$$nTfeo, ®mBm%%if%c£%<. xf 

-:^-X2 8©±T?X, YRl/e^Kfflift-rSCi: 

[0 0 3 6] Xf-iX-X 2 8 li, Hmtm-fa >y * 

2 0 , 7-A 18, 707^22, 2 6 , S 
If, 7jc¥ft^-2 7tc<koT, SSI J&fi. 

asi7P7i'2 oti, S812 1 frt><omM<oimzffi± 

[0 0 3 7] 0 4tt, jgftn-OM 2X, 4 2X' £Y 
^ipJfciffiSiSKC^aXYXf— i^3 O©ifffi0T?&S© 
T\ WTOKWt*. 2tcK^snSo 04 ft 

fct^Ttt, IKiP-lOM 2X« V fi»P©7-A7 41C 

SOWMV^mytbtlTtS*), IKi)3l';V4 2X' 
tt. «?©7-A7 4' (CM^nMh7 7^7 
8' ©««©*{;:&«• £ntVS. 
[0 0 3 8] 2O<07-A7 4, 7 4' S<tffl7b 
-A 6 1 ©rtffiytCflMSftfctf'T KU-/U6 9, 6 9' 

5*nvS„ £/c, ^KU-^6 9, 6 9' tt, 2^ 
©7-A7 4, 7 4' ©XSD'Z73(P]©afl5:»f 
•5c Sftffl7P-A6 IB, 4 0©-9"^-h^Xh 6 2 
fCj:oT, Xf- ^-X2 8f:«afiLT, SBI2 1 

[0 03 9] 8£oT, »n-t';l/4 2 X (4 2X' ) S 
tfllh77*7 8 (7 8' ) (4, Y&tfZTJlRMCfcl/'' 
TPTr^f^ (M5'J^-h;V) *®ft?Z>&7 

X, 4 2X' ^ffiKj^tlTXYXf- ^3 0*X^K 
id^-Ti:, Ilh77f7 8, 7 8' fC^Cf=S7J«, 

an 2 l^gji^n, xYxf-i/*3otc«f5jisn^ 

[0 0 4 0]-^ XYXf-i/"3 0A^Y7?|p]tCil<^ 
tCtt, 2OC07-A7 4. 7 4' b\ IKffilSP** 7 7 K «k 

7 8, 7 8' tt, fiCffi-b>-9"9 8X©aiJ^{i#tcB^ 
fnfn©3^1/4 2X > 4 2X' tCjE^L, Y^ 

[0041] -*f©SBfigrai\ f^t>%, 3 

■Y;W4 2X, 4 2X' , MtfJC, -«©JB»a5*t, f% 
3^;M4Y, 4 4Y' ^tffl^5»$LV^« 
*#!BLTBiWLfejb^ 01 lRtfHl 2K^*P*, 

fc#T-#3o 01 iK^-r«);?»c, - 

J*©YBi|3-fyH 4 4 Y, 14 4Y' A\ Xf->*1 

3 0teRtt6tl^ »-<DXll3^Wftfe*'J 
-7t-^ 1 4 2X*\ XYXf — >*©S>DCG' 
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totfTi&tt&ntVSo YSRSSniOM 4 4 Y, 144 
Y ' Y^fj? 1 8 2 ©7-A 1 8 4, 1 8 4 ' ttS 
It&tU $?c, X»n-<;H 4 4XIJ, XHtM^l 7 
2 ©7- A 17 4" KKttBttT^*. jgS&Ollffl* 
W3^H4 2X, 14 4Y, 1 4 4 Y' fC-^xS 

CO 0 4 2] &»C, 0 1 37bS0 1 6£#HBtSfc, * 
«W©ffl©gafcW>KShTi39. C©5teSWMtt. XY 
mW^-ftlZ 4 2 X, 2 4 2 X\ 2 4 4 Y, 2 4 4 10 

%ib*.tv»*. cne>©*g-&sp«, ran-oi^ 4 4 y 
*e-&a»f 3 2 oo-«i»te«s^*«ao*«*i7-b 

3004:, *S£g|5tt3 2 OOfljtfiHPErX YXf- 
-73 0" iC®&?ZtiiJX.<Dmm7-t>7V 3 2 0 tit 
ffl*TV>*. IfflSOtglffeT-bvrU 3 0 011 3^;U 

2 4 4 YlCHS*nfc75>^3 0 2 fclfLTVSo * 
7^71^30 4^ 9?>7$l\'h*ftLT. 7?y 
-73 0 2KBK?)tttt&ttT*s9, 7K¥&>5J}fltt© , J7* 

3 0 6 ©— ??<DglSi5*-€-<DHtCgl5A,T*l/^So RjJ81£©y 20 
7:7 3 0 6©ffi4£SMl 2 0©7j<¥^OT3 0 8©BK 

-J3 1 0 t-mcmfezn, c©gK&777:7tcn 

-tt<D75>i?ffll3 1 2*^;l/hlhft$nT*3t), is 
-**©77V*78W»1 3liS*Rl^tt©gI5tf 3 1 4©- 
fi©»»*!*A/?^*. fiSftpffiltt©*^ 1 4CDffi 
ft<Dmmi, -W077Vi?W3 1 6CD|S{C«f 
*5 9, KHtt©77 7-7g|5*m, WfcHS»*r3 2 0O 
-4Sf»©75V-77'l/-h3 1 8fC#/l/MLii>£4rtV 
So B£SP*f 3 2 0©<tMgflT'H 7V- h 3 4 8 f)\ 30 
20©77V->*J?|5W3 6fC|£1Jg5nT4oi3, cn?>20 
©75V5>»#H SiI*Rl^tt(DgP«3 4 4©-48g|5 

3 4 4<Ds.m\A<ommt, -jiww&z 4 i\n^x 
mznxtso. cn&77>->*gpm> w»c*¥ftBr« 

ttoap*f3 3 6 0-^iO«»*tttr-«©f 7V7*7*U 
- h 3 3 8 KKigSnfcTV- h 3 4 OKEI&SftTfc 
?), ±E7k J FaRl«1tO«*t©£W«lOll»«, 7°U- 
h 3 3 4 ©B&ttfcSttT, XYXf-^3 0' (Ctt&ft 

3 0 0, 3 3 0f£*5^TH 7k¥&&0"giI&pTMfe© 

tl6*^©7-bV7*yiC*^Ttt, ffiiE&RT8i1£©8W 
tf, X, YRtffl©«»*«'J>3-*, 

So 8£oT, X, Y, 0{C|Mi-rS, 80©f&|Dj|Rj©*: 

S, 80©7jC^[nI©7 v cto*-73-l'Vh*<l8ltP.nSo 

[0 0 4 3] 01 6 tC^Vf 3^)12 4 4 YH 

3-f;U-9-3K- h 2 4 5 Ytc^O^lten, S^iOHt-jK so 
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-Ml cntcKD^tP>nfc±?3©-9-^-h7U-h 
2 4 6**rLT*»K K±35r©-9-#-h7'U-htt, ft 
«h7 y^7-b>7y 2 8 8©]MgPlcSloT^So MS 
*EES!©2«I«2 9 0 tf, -73 i: LT3^7l/Ht^- h 
2 4 5Yfc±#©-9-;tf-h7V-h2 4 6fc> £fc, fti 
#£:LTftMh5-)/77-fe77y 2 8 8 fc©R5Uc!8tt 6 

tiT^s„ 0 i 37^110 1 6iC7jk-mmffl<Dft®mic% 

1>TH or8£14©gM* 306, 314, 344, 336 
H iH*^3 1. 8mm (1 1/4^7?-) , KStf 
®6. 4mm (l/4-f>f) StflWO. 3 0 5m 
m (0. 0 1 2>T>^) ©Xr^UXSJT'fet), *©- 
#fcfe*#|n]H W*©73lPlT'^S„ 0^©SfiSI5lJtcfc 
V>T(i, 0I5W3O6, 3 14(1 ZtlZtin-WztoH 

0, SPW3 4 4, 3 3 6 fclnietKffi^JSttTf 5. 
[0 0 4 4] LV^*fli«!lCMLTBiWUfc 
**, *3m\t&<to&*ZB®>tW.ZC£ftX*%. #5g 
HB©WH»1 SB#©^Wc£oT©#l®;£;*ftSfc©T* 

[0ffi©ffi#&iBB>l] 

[02] 0 1 K*5^T«A-AT**«ifi©-»©»» 

So 

[0 3] 0 1 (C^iT«|jt%-iJ»fffiT-/TN-r4ffi0T'S 

So 

[0 4 ] *aw©»*»ffiii)*i6»tai*-»wiB'T»S"r 

«W^3iffi0T-a5S„ 

[0 5] 5^ffl7r-v'±^r(c$>S7x-7N©XYXr 
—7Ctg©¥ffi0T*feS„ 

[0 6] H5K^-T«IJfi©-»**6-6K»-3T^Bl 

[07] H6fcfc^T«»B-BTf^-r«3fi©-a5©lt^ 
0T'feS. 

[08] XYXr-^OffiBftfe^tf^rtibfcXYXr 
SfffflXr-s;©«BHiH-e*4. 

[09] 0 8tc7rs-rxY^ii ; ?©a;^i0T'$.s. 
[01 o] *&w<DffZL^mmm<D{iL®®aRmm 

[011] *«w©»j©jainfii*^-r, 0 5 tmm&¥ 

ffi0T?*S. 

[01 2] 01 lommnm. mtvmnma. 

E0T*feSo 

[01 3] #«W©MKiM©&*0«*7R-i\ 05 4:|B|« 
^Tffi0Ti?.So 

[01 4] 01 3©*flS«*^-r, 06t|S)1i^«J73 3i: 
S0T'$>So 

[01 5] 0 1 3fc^-T«ljfi©-gP©ffi^±B0T*$. 
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[01 6] 01 5CD«16-1 6{C)9-pT^0]©^|p)(C 
10 *h'jyy578B 

1 2 jt^iat gb**) 

2 8 ttfc^T-v'©^-* 

3 0 XYXf-y 

3 4 MftM (*X-m) 



[01] 
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3 6 ffiftMS 

4 2 x, 4 2X 1 xmwimt (.xmws=t^fM 

4 4Y, 4 4Y' Yliffl (Yll^A) 

6 0 Sf^ffl7U-A7-b>7U 

6i mmns-h 

7 2 x«tt? 

7 4, 7 4' X»?<07-A 

8 2 YtEft? 

8 4, 8 4* YtMiKl?<DT-A 



[0 2] 




1 4] 



EE 
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